Effects of converting enzyme inhibitors: ramipril and enalapril on peptide action and sympathetic neurotransmission in the isolated heart.
The role of converting enzyme (CE) in heart function was studied by assessing the inhibition of CE activity in rat heart tissue and in isolated perfused hearts from rat, guinea-pig and rabbit (Langendorff technique). Angiotensin I (ANG I) added to the perfusate reduced coronary flow (FLO) in all species, increased force of contraction (CON) in rats, decreased CON in guinea-pigs and had no effect on CON in rabbits. In contrast, bradykinin (BK) increased FLO in all species, decreased CON in rats, increased CON in guinea-pigs and had no effect on CON in rabbits. The CE inhibitors ramipril (HOE498) 1 mg/kg and enalapril (MK421) 30 mg/kg given orally 1 h prior to killing of the animals inhibited the ANG I effects and potentiated the BK effects but had no effects on the action of ANG II. The same doses of the two CE inhibitors produced up to 24 h inhibition of CE activity measured biochemically in the heart after single oral doses. Electrical sympathetic stimulation of the cardiac nerves (SNS) in isolated rabbit heart resulted in an increase of HR and CON and in an initial decrease and subsequent increase of FLO. The effects of SNS on HR and FLO were significantly reduced following HOE498 (1 mg/kg) pretreatment. The results suggest that local CE is involved in the regulation of peptide effects in the heart, including the ANG II-mediated facilitation of neurotransmission.